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Application No,; 09/849,530 Docket No.: 20136-00344-US 

REMARKS 

Claims 15-30 are now in the application. The indication that claims 19 and 22-25 contain 
allowable subject matter is hereby noted with appreciation. 

Claims 15, 29 and 30 have been amended to recite "poorly adherent*' in place of *'does 
not adhere well" for purposes of clarification and not to further restrict the scope of these claims. 
Claim 15 has also been amended by deleting the term "the steps of which is deemed to be 
superfluous. 

Claim 28 has been amended to correct its dependency for purposes of clarification. 

The rejections of claims 15 and 28 under 35 U.S.C. §112, second paragraph have been 
overcome by the above amendments to the claims. 

Claims 15, 16 and 26 were rejected under 35 U.S.C. §102 (e) as being anticipated by and 
clauns 17, 18, 20, 21 and 27 were rejected as being obvious under 35 U.S.C. §103 (a) over U.S. 
Patent 6,143,657 to Liu et al. Claims 28-30 were rejected as being obvious under 35 U.S.C. 
§103 (a) over U.S. Patent 6,143,657 to Liu et al, in view of the Admitted State of the Art. 

These rejections are not deemed tenable since 6,143,657 to Liu et al. is not prior art to the 
present invention. 

In particular, attached hereto is an unsigned Declaration under 37 CFR 1 . 1 3 1 and 
attached exhibits which evidences that the present invention was conceived by the present 
inventors and reduced to practice in the U.S. by them and/or under their direction and/or 
supervision prior to January 4, 1999, the filing date of Liu et al. The fully executed Declaration 
will be filed when received by the undersigned. 

In view of the above, each of the presently pending claims in this application is beheved 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested 
to pass this application to issue. 
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Applicants believe no fee is due with this response. However, if a fee is due, please 
charge our Deposit Account No. 22^0185, under Order No- 20136-00344-US from which the 
undersigned is authorized to draw. 



Dated: September 22, 2003 



Respectfully submitted, 




Burtlbn A, Amemick 

Registration No.: 24,852 
CONNOLLY BOVE LODGE & HUTZ LLP 
1990 M Street, N.W., Suite 800 
Washington, DC 20036-3425 
(202) 331-7111 
(202) 293-6229 (Fax) 
Attorney for Apphcants 
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*roblem 



;lamination, especially under conditions of mechminl Iosh;!?,,' il'^'^^*",' "^"^ • "'^"Jc-lo-copper interface is susceptible lo 
Id removaJ of chips after bum-in from the tempofary altadSSc '^ ^' ^ ' " '"^''''"'^ '^^°^'<. 



oluiion 



:.^oZtSt The t;;^ gen^^^^^^^ ''I-" <f -ppcr «ern.anidc .t the .surface of the copper 

:vated temperature rlac^^Sively ti'^hlf.^^^^^^^ S'^ZT'^' >vhercby gcrn.anc (GeH.) How. ever the wafcr^a 

rmanide adhesion will be superior to • Undi^^o eoSc^^^^^^ " " «"'i=ip^^tcJ that nitride-lo. 

•n of copper silic dc. Althoudi the selective formE ,7r ™ ^ Ihc adhesion Jinprovcmcni obtained by the fonna- 

mon-stratcd, elTort. to build fhe app^S^S ^^S.!: W """^'^ 



trafuation Questions 



this problem has been solved before, how was H solved? 

.c«on problems. This iifvention has hJn tZut^^^^^^^^ nilnd.-to-eappcr 



ly Is your solution better? 



reases upon exposure to oxygen. Copper fic,?Sa„?de on ih^L ?. ? T"" v'"' '"•""•*=P'>"ic oxygen and to SLifTer resistivity 
a copper filicide and is slawf with S "^'/^'lo a,r ''f'"^'"' ''^^"^ ^ '"^^'^ '^-^^ ^«i«"viiy ^ 

p.r|e™^;^l°^^t^:preS^^^ '^^"^'•^ '--"i-^. fonnation of a patterned 

'toUthpgraphic an'd reactive Z ^SplZS'tl^^^^^ '''P^''' 8^^"'^""'== '"'^""wed by convcntionar 

o outside of IBIW (competitors) would want to use your solution? 

' ..miccnductor manufacturer cn,pIoying copper interconr.Cs would be interested In this soKXion. 

could IBM discover that competitors were using your solulion? 

or copper germanide couJd detected by deconstruction analysis of co.npc.itor-. product. 
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IBM Micro ftlectronirs , . 

!=oaic_BEOL 

Problem: ^"^^V' »■ Nye. T. Ivers, J. Liu 

™«a,K1n CM§S7r ^ ^"'P ^'^ 'eve, o, Cu 

'Sd™'" ~"-^^P-=t=^i«y Of ^Ifcide fo™a,ion has been 
- resistivity of CujSi is high (55 nI2 cm vs. ~ 2 2 tor Cul 

■ selective siiicidetioh of copper has been patented by Motorola 

Solution; 

- advan't^oesr WosH^eUir"" "^"^ 

advantages of copper germanide 

■inTareTeTctr ""^'"'"^ ^^™^"'* ">™«'«" "n,pared to si.icide 

-possib,r^2^dr^r'^^^^ 

possU,le Cu dflus,on berner (Aboeifoloh et al„ Phys, Rev. B 44 (1991, 

the rssisilvily iJicreaJe ^"'^ "> to'erale 

- possible remedies 

- oxidation of thin Cu,Ge to bind Ge into GoO, 

- acts as an oxidation barrier for Cu > 



EXfflBlTB_ Wi^McGahay 
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Example Embodiment; 

I' P?n!!! n^'u '"''^ "'"^'^ °' damascene processing on a wafer 




Sr02 or other ILD 



Vincent McGahay 
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r^rnpTT" " 

I-- ', ' d^.. Vinoent McGahay 
f 12:44 PM 



To: Charles Davis/Fishkifl/tBlvKaJBMUS 
cc; 

From: Vinoeni McGahay/RshtdH/lBM ^ IBMUS 

Subject: ^ibm Cor>nd©ntial: 2098 Progress Report 



2Q98 Progress Repon 
BEOL Insuiatore: 

- qualification of Novellus Sequel Hex 408 as backup for 447 Is complete for M1 - M4 
(30% 7S wip. 40% as w^p); qualificatiori of remaining levels is in progress 

C4: 

- Lonestar DD2 open/shorr hardware was built and delivered for 7S T2 packaqe qual 

- Loneelar DD2 MQ-VQ-LM-TV-TD-FV. Sirocco LM-TV-TD-FV. and Opera 
M5-V5-LM-TVTD-TV hardware was built and delivered for 7S T1 closure plan 

' set up of selectrve copper germanlde capability for potential improvemenl of nitride 
adhesion on Hex 447 is in progress 

Wirebond; 

- Sirius IM (1 lot) and MT (2 lots) harcfware was built for G. Walker for electroless bona 
pad development 

CM0S9S: 

- Silk was chosen as upfront insulator forCMOSQS by low K taskforce 

- performance and cost-of-ownership comparison of several different integration 
schemes for copper/low K was completed 

- the low K integration team was organized for invesiigat/on of alternative integration 
options as well as continued Investigation of dual damascene options 

- single damascene etchback scheme was chosen as a learning vehicle for 
arternative integration since it has several process steps which are common 
to the other alternatives considered 

- hardware has been released for alternative integration builds 

- single damasscene etchback mechanical build completed through test 

- dual damascene etchback build at M W1 Silk gapflfl 

- through resist plate-up build at Ml ARC elch 

- several dual damascene integration schemes are under consideration (standard 
second hardmask, buried patttemed hardmask, bilayer hardmask}; an effort to 
concentrate on standard dual damascene and reduce resource expenditure on 
alternatives is underway 

- degradation of Silk electrical properties under bias/temperature stress 

on MpS structures which appears to be due to film defects was discovered- 
additional characterisation is in progress 

- two Jots (3 wafers each) with TEOS and nitride caps, respectively, of Cygnus M1-TV^TD 
hardware were delivered to reliability engineenng for investigation of Silk dielectric 
reliability in patterned copper structures 
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To: 



Catherine Basa 



.02:08 PM 



cc; 

From: Camerine fiasa/FishkiJI/IBM ^ I8MUS 
SubjQct: Status: i2T12E85L1,a2 

(4 wafer CuGe Split) 



Guys, 

The hfstory of the lot's name$ Is g^ven below in ca$e it is needed for future reference. 



Original Lot Name 



BTV Let Name 



Current ASTC Lot Narrie 



Cathy 

Basa @Li$. ibm.com 



12Tl2Ee5L1.02 



XST310004P. 01 



12T12E99U, 01 



IBM Microelectronics Division, 
Ea$t Fishkill, NY 



4 Wafers 



4 Wafers 



6 Wafers (4 panemed + 2 
Polyimide monTiors) 



(914) 892-9831 
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